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[#fF»#©$5ffl] 
mm-tzmUX$>oX. 

^H^*i^m-T5ft:fb*r6j^>«c5J:5fcEfi$tt, # 

[»** 2 ] tHre-fc ^tiR^afi, 

So 

[0001] 

lO 0 0 2] 

LTf±, Mx.f£> ^¥9-2 2 3 2 1 4*KE«*ix 



(2) 

2 

[0003] ^»iSB©8*#fa#fiEfc-c*s» 
1-3#S)&ffi$IB2 5 . #M^Fl 1-4 22 2 o-g-KIEfl 
[0004] ^*^*fenfc*ffiisrmBt-@^ 

pgsT 5 «©#tf »**«au-f-a 1 1 0* 

10 ft: • ±mx&i/-yi$*J>t? J*%iXMB P E S ' 9 6 p . p 
4 9 3 — 4 9 6(wM^$nx^5„ :©fgl;ii, 3$ft 

[0 0 0 5] 

[0 0 0 6] SScD^**r&l*S^:«)fc*vrV^5# 
$imx%ZWr£ti>mibivXl,-£o„ ££>K, ^fiwgjtf 

[0 0 0 7] #IPJf±, A^^t¥*S$lf<D^Sr«|^:-r 
[0008] 

©#:»-fe ^^f? ©til^^Srftlb^tB©^-* t i"5 ^ 

MiE«*©{«a-fe>'f-d»b©m^m^-fcMi-5iiJ3¥ 

[0 0 0 9] r©J;5l--f-^tf, ^ffl^g^f-^x 

*p?>-r, mcimfem\zmvtcftM±i'i}-&MiKLx, 
*w >D-<Dttit)m&Km<3^xfr&i&&m-fz> z a & 
xzz<ox, «v^»«-c{WftSr<*m-e#«. ^ic 

so v/-? ^ h \zffif& l# 5 ftt&^ mmm srtt^-f- srt^ 



WBfl 2002-1 91 580 (P2002-1 91 580A) 



(3) 



[ooii] BtrlBfB-i-S^AlW#©;fi, -»*M 

[0 0 12] SWSittKrt^H:^ ft:ftfcJ;or^ 

[0 0 13] Sfc, WIS^Ki-fcvf-|c:J;o-cMmSti,5 
[0 0 14] *3§5§fi, 

[0015] roipttM. &tm&&&&\cm&x 

[0 0 16] 

[ o-o l 7 ] OB-ittSBimO' HHi5*s«WTO3«t»--- 

Xh<9, W2\*ffl¥-ffimxh5 0 
[0018 1 0 fi, If*4MttT$> «5 , {ffl 

JLSr^r-TSiffi^gB 1 0 a^W^fife^ttTV^o ^~ 
*l©*ffit£fi, LCD?M»6>&£*^Piffi2, 

[0 0 19] ^fcfKcii, -^{C«|^$tuS^d5fe 
©IKttfc ^*T*WtlcSMH- 5 1 ^ 5 «fc 5 KJfc&ta 

wwmiz£<?xm*im<o&m*t££tiz a —u % ^ 



[0020] mz\-Z&m i r<n?r-*iftn<DW.W)±i/ J V- 

[0021] ^mmmmxm^^i^W}±^n, 
±ot4 csipjtftj^ cT^t-rsm **m^i-s*p 

2^t>l^1tT-feS) fi, S^oS:^i 1 at, 
fcJE«^^fe^5M*PgBl 1 c tfctbldjgH 

10 L.xmv fcftR-rz,Mmmz±^x±cz>3ift#i 1 & 
<om& mz-) sr£Em*^-i 1 c<Dm&.m&\z&&vx 

[002 21133 (a) T?tt, frSltyfll, 12 

(b) ©<fc?K3^Jh©**Wrv^£ffi«LTt><}: 
lr\ 03 (b) T?tt, 2WcE£^-5XY^[6]cD#l«ji? 
Vtlll, 11 2^PxT. XY*(S]^*tl5^)4 
5° ©;frfaK— ooMtyti 13, 30© 
frlHrviJ- 111, 112, 11 3j6Sffie$tt^sptBtc 

. «£*u-o>3 0 XY*iSii;»itifc^4 5° <o-^m<o#i 

tbKovTfi, wm-t^-v-i 11, 11 2<D^-rtv©m 

1 3&&%}X3bZ> 0 

[002 3] El 4 fi^fcff 1 0 (D^um^irm-r-^ci y 

*mxhz>„ 

[0024] Mfeff-ioji, itu, av^iwjt^-r^ 

x Y^(6jfcBaB$tufc^lb^mffl ©{«!)* vf-i 1, 1 
S'h^-l'yfSt, LCDS/T^JSI, ft^^fy^A* 

^1 5a»e>&3. 

[0 0 2 5] ^tb-feV-y-1 1, 1 2^t>#f5Hfcfa^- 
fi, ^ffl#*lJ)£lf|J 2 liiA^^tV^o f^ffltt¥U5tg|5 2 1 

m^^x&mxt^* 2 3t*ii^9ym a 

40 [0 0 2 6] H5f±, 03 (b) tC^LfcJ: 5t-40(D 
T0 4 K^H^WftH- 1 IBl«©«lrilS:*i-»©-C»iNBJ5eR 

[0027] (^SfctHfesaa) o#*t^ ^fc 
[ 0 0 2-8 JrSft-tt^H^iE^eiHMNKMa®^ 
so [iOflo 2 9 .]- t--f y Mm* v-y-^fecom^m^A^;^ 

•si* . ! 
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[0030] fcm®Mmmzxt)£titmm<Ditwrt > 

-TZ> (7T5'7'3) o Z.fr\zWr>X^yyT<0*f—f& 
t\-m£ftfr&m*LCDKm*irZ> {XT' y 7 5) 0 ^ 

8) , * 7^:7° 5 CM5o 2mAftXt£\tht£, T.y-y 
7 1 *cM5«, 

[00 3 1] (tfUS«#fJ£&S) #Wrt^VZ1m 
[003 2] 07 f4^ffltt*J^MSW#l(SSr^i-7 n — 

[oo3 3] *i\ wmm\fe9-(-?***-v-i~z> 

Ufy/l 1) o 

[0034] m^. fcm-t^-v-KD&Mtem&fti,^ (* 

^13), 

[0 0 3 5jn^ #iH?>lJ- rjtTJMHB-fc V^2M 
J: o-Cfl6^aaij«««[?Uo«^H 8 t'^-To HI 8 

) o 

[00 3 6] ^ffl*!RI3t^'f^©tH*^4S»tfc 

iSJl-TV^ {Wb"fe ^ 2 © m^m-i-*^ fe# h HfciPit 
SSt^w^c (7D-ft- h-mrtt*- r^ ? 772j 

tei^HT^SteKrtVIr 1 (Dm^m^i^nhtvtiM 
&&&M<o$t;&;< y y r 2 iz&M £ *i,t v > 5 {fcf&ir vtf- 
2 <Dtb7jm^ b# kftfcJPj&g^a* J: 9 i^x 



I 6 

1 ©ttJA«**»6#feih/fc*paat«[»©»:*s^y 7r 2 
fcftitt $ tfC ^S#«-fe >"!f 2 WU17J«^ M# 6>Hfc 

(X^y^l 7) „ «MBWW£*yafc*n*"f-*. i"fc*> 

10 [oo3 7] (.mmwm) 09 ( a ) fift^-t^f-i© 

[003 8] VmmsV- 1 ©tb7J«-§-^>fe>#e>H^PiS 
SiS^s, iggfflSrfEtrSxLT^S^^Sr^v^ (Th 
ul) KioTWrrS Ufy7'21) o Thul=0-efc 

2 2) , ±W<|tSrffl^fcb^7^ (Thul) SrliL (>> 

f77"23) , Twmwmzmtfo Thui=i-c- 

W7J«-i-*^#feHfc:AP5SS&^^TBim&^^fc*> : g 
20 A^J)£|4 S AP5t«^^TBHiaS:Sx:5*T^t)jl$ 
(^fs'7'24) , TSttSrSx.fc^Pig*jS^i 

nm^n tvitMmmm&xhixtz. 1 § 

7) , 2&»Bm-efctb«, l&mmkvmm&Mfe 

tt. /<y7T\zmM£*itcmzi&%m£txZ, (**ry 
s*2 7) ol !«^^Sr.^Thul) jQ^b^^ 2X7" 

30 28) , ttW&**-^aS4#ft»i-3*-C*9iSS*b' 
So ® 8 (b) fffWB^^^oSa^Hffiw^lHSr^ 

7o- ^--T- h-CfcSdS, *aa<D^f*08 (a) 

[oo3 9] z.<d£?kj %j£.<Dji}m±>'-v-m<Dmw<D 
^»-fe^©m73Sr^t)tiiL.-c, mmm<Dt\-m%n o <d 

[ o o 4 o ] ft, ^HJfe^SS-ett, f^lft^m^a^ u 

[0041] (i2 <nmm&M) sit. ^mnm 2 © 
$mMm\z^xwn-tz. mmt<D<hnm&.Rx*&m 
t^»Ma^cov^T»i, ^ 1 <ommmmt ^f-efcs© 

so [004 2] #3Ol08«B-eHu tWT«FK:»feixftJ!lPaHt 
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(5) 



ioo43] mmmnm) m 1 o ttftmmmitimo 

[0 0 4 4] ^f?7 , 4 1~^r^4 4Sf«5Mi 

t±, m7iz^-rMmm&m<DWc^m^m^tmmxh 
z<ox, rw&^jm-s. 

[0045] WmWftfe* 4-v&4%S>&m Lfc^-C, 

3»^©^i7-fflL ( (p P ) 2) (omnm (p P d) 2 

+ Pp (2) 2+pp (3) 2) (1119-eii, Pjl, P 
P2tmm) £Jttfci-3 Ut^4 5) „ UM<r>& 

5 Ut^4 6, 4 7) „ p - p <D&Mm<0± 

t^Xit^tVXi>^\ 

[0046] (mmm) mi 1 (a ) »*, #»nrv-y- 

[004 7] ff, ffcKrfcV-y- 1 Ofi^aco^HlHSr^ 

[0048] 1 (omtim^hnbtitiMm 

Mtiifcft. iRiffl^gEf-SxTV^d^/i^^T^ (Th 
ul) KioTWrfS (^f^5 1) . Thul=0T?ifc 

5 2) , i^m.^m.7LtxLhy J if (Thul) SrlirL 

^ '(Ts) ^^^MRirt-^Ts^^luiiih^- Tsyi'OTs^ 1 Ts : 
StJgfttmax) -CfcS^d^W^i-S 0*7; 5 
5) « Ts^^Hrt-Cfctl-tf, ^5'7rtC*&i^$^c 
ffilClifcSPgL (^f5'7'5 6) , W&&$m<D'<.V~ 
ffl ( (Pp) 2 ) Sr^til BU»»C0^!7-ffi»C*P»i- 
5 (^fy7"5 7) „ Pp ltCfi4f*>P^(r#t, 

*\ ^.^^^5 3(C*;VNTThul=l $>5^ 
tt*7 5 4 fc*5l, >T 1 mm @ T-fe t » /<!7 

j&x.Z>Sixmyte&ti Uxs^S 9) % T»ffi£Sg;L 
fc?)77^ (Thul) OirL (^fy7*6 0) , 
*^#4#&ja^5£-e&f9 5g£;h,3 0 Bl 1 (b) 
ttfrt&-fe>'f-2<DiS^S©^JWiSr^i-7P— 5=-^- h 

MSOP^fflftia 1 1 (a) tmmx?*>z><ox' 

•«Wf±««i--5 0 

[O 0 4 91 ixgcD^ST'tt, '<7Hfca>4lft%49fc 
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[00 50] (Jg 3 <Z>£tl&&tt) fitT, #3g0JcDfg 3 CD 

[0051] ^mmmmxa, ^nrnz^htttcmmm 
m*v>fmk vximmkm<r>mtmmm^m^xwm 

Srff 5. 

10 [00 5 2] (tfMSfttflJ^&S) 0 1 2 «\ f^ffltt*lJ5£ 

[0 0 5 3] *1\ ftUH«Wj£*-f^Sr**--M-S 
{*7-y-7 7 1) „ 

[0 0 5 4] JSfctc, fr«J-fe>-1MtcJ:oT#6>n5APj« 
2fc<fcoT#kft5APi*«i6^3r7-y^&-r3 

y^r 3) o 

[0 0 5 5] Hi 3 (a) , (b) tttVZInWtofels 
20 y^^UT^^tbS^iSSc^COM^-f-o Ell 3 

( a ) K?ji-f£ 5 tc&Krtr vir l coipjSfgfe^coJliKt^ 

i(Fl) K«^fc°-* (S5£Flmax) iS£f,^ 5o 
El 13 (b) Iz^k-TX 0 izfrW)± 2 V>M'&&8i&<D 
^JKSc^fitf feoV>T*5«3 2. lHzOfifi (F2) 
fcffiV^e— * (iS£F2max) ^COJl^fCt 

' ID' 0-5 6 ] ^WttW^^'^r ^^lf 

t5JWyy7 2, 7 3Sr^U3gi- 0 

[0 0 5 7] f^ffl^J^^^-vcoff^M^SrSiSL-fc 
^•C, ^i&^>-*l^fc#f)ttfc)!lP3$ie^co^?itffi© 

{it (f im a x=s*7-m<»Mtjzt°-?m sr^tH-rs 

(^T?/7 5, 7 6) . ^C(C, F1^5£fflS£^H 

40 T-fctbtfF lnaxSr-^n^ y T$-&5 (^.^5/^7 

8) . i^Tf±, 09x.tf«^®&Sc5S: 1 H z ~ 3 H z t 
UTV^o RI«k:fWlrfe>'*2*»fefl.feixfcapaft»jg 

o«p#fig*, m*t°-?&t>^mmm (F2) ^t^s^r 

f-^COffi (F 2max=^y— fittDS^cf— ^fiS) 

ttlt (^f^7 9, 8 0) , F2*5Stit|«SIrt 

MWftXhtltZ, F lmax*S0*»§*»SrJNJ^5 (^^ 
s/^8:2) „ -F lmax^0itef,fff^fflttit U 

Tflsiil-fer ^2^31^1-5 (7fy^8 5) . F 
so 1 max^J^) Ittuff . F 1 max^F 2 maxA^^^rfijfe 
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i-3 , ~ " T\ F lmax^F 2max/«£fe 

4) . ^fj/^ lT?F2#SUt««««iB^-e 

fctttfF laaxaS0*»ffi»*r*IJfei"5 (^S^S 

6) . F lmax=OT*ittbfff^ffi$fti 
tO-feVlM SrS*ii-5 (^7^8 4) „ Flmax=0 

7) , *7-y-?7 i\zmixftmtt®nm%:*ft?o 

[0 0 5 8] (Sg4©»ife^lffi) *»M©*4© 

tHRgyaicov vcti, is i (DmMMmkmm-?&z><D 

[0059] *IBK»«|-eH:, #^{'#fetbfcAP^S 

%m<ommh vxmm&imv>'*9-i/fm*m<^m 

[0060] (fftflM¥ll£4aS) H14 fif^ffiWJ^ 
[0 0 6 1] *i\ f£ffl«iW£*-f-^£:**-hi-3 

^^92, 93) . wz.t£. mm&m^^m^t^ 

5o (MMW«E*-r-^ 0iRtf> 5#Si§i-5*-e^ 

jp&s^©^*->i$w*s*(- «t o x&mifo*m&.ir 

a><b©AR&*8tJi2©:£#*£^;Kfi^ U**Uf , «UBM 

[0 0 6 2] ±xB©2JPi$&8t0©^* — LT 
R5 (AM) . i&^^»t5UJ^«©ii:^if^ffl^X^ 

[006 3] msvmMMffi) m5<Dmmmmt l 

«fl-©1&&tt:Si? i7bm%iA comMB1& t m&x&> 3 © 
X\ tftflJ£€«&1-3o 
[ 0 0 6 4 ] H 1 5 (a) tt^^7BffitC{£5ttSM*tH 

^atcffl^s^ib-fe^f- 120 
- [0 0 6 5] ftcfb-fer^f-1 2-0-t, #ltti{c:<fcoT£D3 
AP^*tcj«; CT^ti-Sfi-^Srta^-rsJPitS-fe vf-x* 



(6) 

/<? 

$fcS{8JCfl£&l 2 0 b^#£*Vitgt3^-l 2 0 a t, 

t» i 2 o a ©»iwfiiHiEfiF©Ffi&ffi«fcKit m 

m<0*l 2 0 a lio34t^f©#»?g!t J: 9Si 

9^120a*5giU ^.<Dm , 0=fl 2 0 a ©1S»I&8£ 
io 512 0b©fiit<!;5!;-K^^-yf(O12 0ciiW 
tio T4 C6«BEXfimaE©JCflSK*4jl ITS 9 ffl L 

[0 0 6 6] #!HrV-!M 2 0 ©ffl^m^fiia 1 5 
(b) K:*i"J:5I^A/^«»i!&5 0 /<ao*|B1HJIHT 
s (1) »±l218{-^i-AP^^tl^«^5ea$ttT- 
Z>&, ::-?ll^;Wfii5Pp (l) t LT^a$tvv 
^•5„ ^tb-tvf-i 2 0t?li, {Mfttc.fcSJRjt*©*^ 
$»i«9^-l 2 0a©SfiftIiJ5*§<4t) ) WEI 2 
0 y — Kx^ yfl20c \z3x3slsX^Z>f%fglffi& 

[00 6 7] ^1 ©JliS^fgtCfcM? sf^ffltt^J^a 

[00 6 8] «2 ©HJS^(Cib-tt5^fflWJ^ 

ft. ±xfi© «t 5 P p Sr^-TS r. i: K i 5 ^mMMM 
ic&Z WWrt viMc 1>»B-f 5 i t «st?# 5o 
:. I0.0j6 a].i*:fev.'f 3-^^ 4:^*^12*31* 5^ 

30 ANMttioatt. ^^ife^-et^©^^*^ 

[00 70] ±^©^i&ir>-^ 1201i, y — K 

-fc Vi)-©ffi^^»C ±otg») ^-©^W(Sr^W UT^ 

<Dffimz.mbiiZ>h<DXi±tj:\,\ 

[0071] ffi6 (Dmmwm) ut, *&w<d& 6 © 

t, ions \zmmxtemm&i%iz&W)&m 
&m<om&z*mi^ t(Dmm\cm^x^m^m&> 

[00 7 2] *-fs #tMfcffi^e©g^£«l$M-3J!!?ia 

[oo73] 111 1 6 {-*3^-c, m i <o3mMmz&*& 

•*fHc««flc«rt>'1>-l 1 i:l^«©«^S:=fl-r.5^tft-fe 
^**fflv^-CRW-t"«. ^-f-^o^Ttt^So-feV-y-l l 
so i|Biai©W*Srffl^5 0 fr»-fe^1M ltt, «^©X« 
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*pgui i c km&\m&i$*iitm.<o 1 1 b t*m%-. # 
mz x o Ttkcztmm^fc cx^-t^m^mti-r 

[0 0 7 4] (WtrfeviM KDfa^fcoi mi 6 

(a) fc^i-J;5l-1&*ng|5l 1 c^fSHfcl 1 a©TI 
K:<t«i^*ttlBS:*l©Sl#, 016 (b) ^-^±5 
ic&ZaUl l c^^i l a o±ffi{dteei-^^flg^ 

^2<0|6j#t^a-r5„ ::-C« 12116 (a) , (b) 

©»i5tCfeiWK (#SHrV1rtf>|6j#fc:j*j;b6>-rs 
t©(»ltlilDT'J)5o ) x #fti?viM ia»i=>-We 
ixm^$tu5*PSSfc^=S:*-t- 0 ID Ciltft^^ CtcMHa 
Xh. &*ng|5 1 1 c*$3d$flci 1 a©v^tu©aB_htc^ 

^S45o-e, m^^s&^fcjiftSo t*oT, nil 

6 (a) ^-r^lWlfej^tciBBe^tbfcfrKHrViM l 
*^Hi^$H5JP)tS^SrEi&^^-r?)i:, 016 

(b) l^fl2 0i*i^l;Ef $itfc#l*vtl 1^ 

(0075) t£oT, ttffl#Xtt^f'*fUT#:ib^ttJ 

£&3. 1-fc*?*>, #J3iJ^^^J3£©fc*(D^*6<]^ 
«*«t^5wt/«c<, frift-fe t roa;*J{§-^§-^;:>sH- 
»f"f-5 - h &X% -So 30 

[00 7 6] mi T\z.^mmmm\^^wm^kmmm.i 

[00 7 7] *SOS»liT?ri» #W)-te:vir 1 l l ~ l l 
4*^#P,tufc«#tt^^J^ (g?^J«#©) 1 2 
lKA2>£*b5,> £f&Wtg|Sl 2 1 K#^T#tM$aj=g! 
gl 0 OOKJWaWJfcStu W£ $ Hfc^CS<5^T 

S) 1 5te*5V*-C*T*>;h,<5. *IIM^t?fi, B1CD5I 

i RtttciftlittfflU&a! 2 l R^ic* ■> V* 2 3 40 

So 

[00 7 8] ({MbttUAa) 018 fi#»)&fcU3£» 1 
0 0 lC:fcNt5#IM&tti*n.ji<£M ^ V/V— ^V<D^S#JIH 
Sr^-f^D— ^-f — VXh% 0 

[00 7 9] S1\ ttKnr^ir 1 1 1 ~ 1 1 4 frh<D\& 
[0O8O] ftSMVfett 1 2 1 £^$flteg&0fffli 
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1 0 1) . 

[00 8 1] *JW03£»ai=J;oTJpJ^$ttfcflc 

tus (^fy7'io2) . r rx\ ftmmm&m}: LX 

iBPES'96p. p 4 9 3~4 9 6Hl (OMMMM 

e * <c^^=xtt^# Lt^Tt> m&nfetmt x 
zzt&x%z><Dx\ &im%xtt&mzttvx®j£zin 

tc3WJjfo&(OX5t!:ffifeJ7fa<Oim&&itil^ WftM 

[008 2] (S£W£«Ha) Jd»<DSS»WJ&«!: 
SCDIJ-y/l'— ^->i;:oi^T0 1 9 t/Tt7o-ft- h 

[0 0 83] *i\ ^W-fe^^ioTAPii^Sr^m 
•T5 (^fs'T'l 1 1) o 

[0 0 8 4] #CtC, *Hl*tbfcJPa«*»teSH-5-lP» 
Ifi&^MS&SrfT 5 (^f?yi 1 2) „ 

[0 0 8 5] #^>tufc^PiSS&^<DlRl^>63E^ 

**5d»*W»fi-S (xfy7i 13). rr-efi, ft* 

16 (a) lZ7ik-i-Xo\ClEJjfa\Z$.ii±tfZ>m]&$:m 

"To 

[0 0 8 6] APit«&^©(6]#*SiEjlS^-t?fctv^ 
* I^J #:»i0 1-6 ( a ) -..tCiSs^fc jS6».li© t X. : 

(77^1 14) , JP3$«^©(6j#^jE 
iS^ £ ftfcig-T?*) BT^fMB*^® |«B* «0 16- 

(b) \z^xot£m2(om^xh^tmm-r?> c*^ 
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CLAIMS 



[Claim(s)] 

[Claim l] The body motion detection equipment characterized by to have a sensor selection 
means choose whether it considers as the object of body motion detection of the output signal 
from which body motion sensor by data processing to the output signal from two or more of said 
body motion sensors among two or more body motion sensors which are equipment with which a 
user carries or equips freely and detects a body motion, are arranged so that the directions of a 
body motion which detect, respectively may differ, and output the signal according to a body 
motion, and two or more of said body motion sensors. 

[Claim 2] Said sensor selection means is body motion detection equipment according to claim 1 
characterized by including a signal wave form analysis means to analyze the output signal wave 
from said body motion sensor. 

[Claim 3] Said signal wave form analysis means is body motion detection equipment according to 
claim 2 characterized by the thing of the frequency analysis of calculation of a number of a signal 
wave form of counting which fulfill the predetermined conditions acquired in fixed time amount, 
and the magnitude of a signal wave form, and a signal wave form, and the pattern analysis of a 
signal wave form for which either is performed at least. 

[Claim 4] Said body motion sensor is body motion detection equipment according to claim 1 to 3 
characterized by outputting the signal which changes according to the acceleration produced by 
the body motion. 

[Claim 5] The body motion detected by said body motion sensor is body motion detection 
equipment according to claim 1 to 4 characterized by the thing of a walk and transit included for 
either at least. 

[Claim 6] Two or more body motion sensors which are equipment with which a user carries or 
equips freely and detects a body motion, are arranged so that the directions of a body motion 
detected, respectively may differ, and output the signal according to a body motion, A posture 
judging means to judge the posture of said equipment based on the output signal of two or more 
of said body motion sensors, Body motion detection equipment characterized by having a body 
motion detection means to detect a user's body motion by performing data processing according 
to the posture of said equipment judged by said posture judging means to the output signal of 
two or more of said body motion sensors. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the body motion detection equipment which 
measures by choosing the sensor suitable for measurement from two or more sensors, when two 
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or more sensors which output the signal according to a body motion are formed. 
[0002] 

[Description of the Prior Art] Conventionally, as body motion detection equipment which chooses 
from two or more sensors the output signal (or sensor) made into the object of this measurement, 
there are some which choose one of the output signals of two or more sensors based on the output 
signal of the mechanism-type include-angle detection sensor like a photo sensor about the output 
signal of two or more sensors, for example like the pedometer indicated by JP,9-223214,A. 
[0003] Moreover, when the wearing direction of equipment is known beforehand, the body motion 
detection equipment which chooses from two or more sensors the sensor made into the object of 
this measurement is indicated by JP,11-42220,A. 

[0004] moreover, the accelerometer which measures a body motion, using the acceleration sensor 
of biaxial or three shafts as body motion detection equipment used fixing to the direction and 
location which were defined beforehand, and identifies walk gestalten, such as the Taira 
standpoint line, stairway going up, and stairway going down, - the 11th - it is indicated by time 
living body and physiology engineering symposium collected- works BPES'96p.p493"496. The 
acceleration wave acquired by this report when fixed wearing is carried out and you walk along 
the acceleration sensor of three shafts on a candidate's lumbar part is analyzed, the walk gestalt 
is identified, and an accelerometer needs to carry out fixed wearing so that it may not incline to 
the lumbar part. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the detecting element of mechanism 
types, such as an include-angle detection sensor, was prepared and an output signal was chosen, 
while the include-angle detection sensor needed to be formed and cost became high separately, 
there was a problem that equipment became large by the installation tooth space of an 
include-angle detection sensor. 

[0006] Moreover, when the wearing direction of equipment is decided, it will have to be used 
having to fix the direction of equipment and the case where it can equip will be restricted. 
Furthermore, the stowed position of equipment was also restricted, and when the wearing 
direction was mistaken, there were problems - a right measurement result is not obtained. 
[0007] A user can detect a body motion in a precision high irrespective of the posture of 
equipment in the body motion detection equipment which can be equipped with or carried freely, 
and this invention has him in offering the body motion detection equipment which can be 
constituted in low cost and a compact, in order to solve the technical problem of this conventional 
technique. 
[0008] 

[Means for Solving the Problem] Two or more body motion sensors which this invention is 
equipment with which a user carries or equips freely and detects a body motion, and it is 
arranged so that the directions of a body motion detected, respectively may differ, and output the 
signal according to a body motion in order to attain the above-mentioned purpose, It is body 
motion detection equipment characterized by having a sensor selection means to choose whether 
it considers as the object of body motion detection of the output signal from which body motion 
sensor among said two or more body motion sensors by data processing to the output signal from 
said two or more body motion sensors. 

[0009] If it does in this way, since a user can choose the body motion sensor which always fitted 
body motion detection irrespective of the posture of equipment in the body motion detection 
equipment with which it can carry or equip freely and can detect a body motion based on the 
output signal of the sensor, a body motion is detectable in a high precision. Moreover, since the 
body motion sensor suitable for body motion detection is chosen by data processing to the output 
signal of two or more body motion sensors, it is not necessary to establish means, such as an 
angle sensor, separately, and the body motion detection equipment which can be constituted in 
low cost and a compact can be offered. 

[00 10] Moreover, it is suitable for said sensor selection means to include a signal wave form 

analysis means to analyze the output signal wave from said body motion sensor. 

[0011] moreover, the frequency analysis of calculation of a number of a signal wave form of 
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counting with which said signal wave form analysis means fills the predetermined conditions 
acquired in fixed time amount, and the magnitude of a signal wave form, and a signal wave form 
and the pattern analysis of a signal wave form - it may be made to perform either at least. 
[0012] Moreover, it is suitable for said body motion sensor to output the signal which changes 
according to the acceleration produced by the body motion. 

[0013] Moreover, the thing of a walk and transit which the body motion detected by said body 
motion sensor includes for either at least is suitable. 

[0014] Moreover, two or more body motion sensors which this invention is equipment with which 
a user carries or equips freely and detects a body motion, are arranged so that the directions of a 
body motion detected, respectively may differ, and output the signal according to a body motion, 
A posture judging means to judge the posture of said equipment based on the output signal of 
two or more of said body motion sensors, It is characterized by having a body motion detection 
means to detect a user's body motion by performing data processing according to the posture of 
said equipment judged by said posture judging means to the output signal of two or more of said 
body motion sensors. 

[0015] If it does in this way, since a user can carry or equip freely and can detect body motions, 

such as discernment of a walk gestalt, a user's degree of freedom spreads. 

[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation 
gestalt of illustration. 

[0017] (1st operation gestalt) Drawing 1 is the appearance perspective view showing the 
pedometer as body motion detection equipment concerning the operation gestalt of this invention, 
and drawing 2 is this top view. 

[0018] A pedometer 10 is a flat solid configuration and is making the configuration where the 
side face removed the end section of the long side of an ellipse form. Moreover, string supporter 
10a which has the hole which inserts a string etc. in the other end of the long side of an ellipse 
form projects, and is formed. The display screen 2 which consists of LCD etc., a configuration 
switch 3, memory / ** switch 4, the display change-over switch 5, and the reset switch 6 are 
formed in the front face of a case 1. The cell covering 7 and the system-reset switch 8 are formed 
in the rear face of a case 1. 

[0019] Assignment of a stowed position is made by an operation manual etc. as there is a posture 
generally recommended in a pedometer, for example, the lumbar part, such as a belt, pants, a 
skirt board, and trousers, is certainly equipped with a clip. Even when a pedometer is held with 
the posture always recommended like [ when putting in into a pocket or putting in into 
************ or a fjQjn the neck ] on the other hand, in this pedometer 10, highly precise 
counting is possible. 

[0020] Drawing 3 shows typically arrangement of the body motion sensor inside [ case 1 ] a 
pedometer (however, other configurations within cases, such as the circuit board, are omitted.). 
[0021] The body motion sensor used with this operation gestalt is an acceleration sensor which 
outputs the signal which changes according to the acceleration produced by the body motion. 
Including tabular base material 11a, weight lib prepared in the base material edge, and 
detection section 11c which consists of a piezoelectric device formed on the base material side, 
the body motion sensor 11 (other body motion sensor 12 grades are the same) changes into the 
voltage signal of piezoelectric-device 11c deformation (distortion) of base material 11a produced 
with the acceleration which originates in a body motion and acts on weight, and takes it out. 
[0022] In drawing 3 (a), the body motion sensors 11 and 12 are arranged in the XY direction 
which intersects perpendicularly mutually. Three or more body motion sensors may be arranged 
like drawing 3 (b). In addition to the body motion sensor 111,112 of the XY direction which 
intersects perpendicularly mutually, in drawing 3 (b), one body motion sensor 113 and the body 
motion sensor 114 which detects the body motion of the Z direction which intersects 
perpendicularly further at the flat surface at which three body motion sensors 111,112,113 have 
been arranged are arranged in about 45-degree direction across which it faces in the XY 
direction. Since any output of the body motion sensor 111,112 becomes small about a body motion 
with an include angle of about 45 degrees inserted in the XY direction, in such a case, the body 
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motion sensor 113 is effective. 

[0023] Drawing 4 is the block diagram showing the internal configuration of a pedometer 10. 
[0024] The body motion sensors 11 and 12 for body motion detection arranged in the XY direction 
in which a pedometer 10 mainly intersects perpendicularly mutually, The amplifying circuits 13 
and 14 which amplify the output voltage of the body motion sensors 11 and 12, a cell 19, and time 
of day and the number of steps - continuation - the number of steps -- with LCD2 which displays 
- continuation walk time amount and a consumption calorie It consists of an arithmetic circuit 15 
which controls the actuation switch 17, the system-reset switch 8, a LCD display control and 
actuation switch input detection, sequence control, current supply, etc. of configuration-switch 3 
grade. 

[0025] The signal acquired from the body motion sensors 11 and 12 is inputted into the operation 
shaft judging section 21. the signal of the operation shaft with which the operation shaft was 
chosen and chosen in the operation shaft judging section 21 - using — the number of steps " the 
number of steps is counted with a counter 23. 

[0026] Drawing 5 is the block diagram of the pedometer which has four body motion sensors as 
shown in drawing 3 (b). Since it has the same configuration as the pedometer shown in drawing 
4 except for the point that a total of four amplifying circuits are prepared for every body motion 
sensor, detailed explanation is omitted. With the body motion detection equipment concerning 
this invention, the number of a body motion sensor is not restricted to an above-mentioned thing. 
[0027] (The number processing of pedometers) Below, the number processing of pedometers in 
which the pedometer was used is explained. 

[0028] Drawing 6 is a flow chart which shows the procedure of the main routine of the number 
processing of pedometers in a pedometer. 

[0029] First, processing is started by the input of the output signal from a body motion sensor. 
[0030] Operation shaft judging processing is performed based on the output from the amplifying 
circuit connected to two or more body motion sensors inputted into the operation shaft judging 
section (step l). It is fixed to a specific operation shaft by judgment processing of an operation 
shaft (step 2). next, the output data from the body motion sensor corresponding to the fixed 
operation shaft - the number of steps from a buffer - counting of delivery and the number of 
steps is carried out to a counter (step 3). The data of a buffer are eliminated in connection with 
this (step 4). next, the number of steps - the number of steps by which counting was carried out 
with the counter is displayed on LCD (step 5). At this time, the number of steps of the walk 
detected by the body motion sensor corresponding to an above-mentioned operation shaft is 
displayed on LCD. Next, it judges whether the wave of one step was inputted (step 6). If step 6 is 
repeated and the wave of one step is inputted until the wave of one step is inputted, it will judge 
whether it was inputted within 2 seconds (step 7). if it is less than 2 seconds - the number of 
steps - the count of a counter is carried out -Hone (step 8), and it returns to step 5. If it is not less 
than 2 seconds, it will return to step 1. 

[0031] (Operation shaft judging processing) First, an acceleration sensor constitutes a body 
motion sensor and the case where operation shaft judging processing is performed using the 
number of acceleration waves obtained in fixed time amount as analysis of an acceleration wave 
obtained at the time of a walk is explained. 

[0032] Drawing 7 is a flow chart which shows the procedure of operation shaft judging processing. 
[0033] First, an operation shaft judging timer is started (step 11). 

[0034] Next, wave processing of the body motion sensor 1 is performed (step 12), and wave 
processing of the body motion sensor 2 is performed (step 13). 

[0035] Here, the example of an acceleration wave acquired by the body motion sensor 1 and the 
body motion sensor 2 is shown in drawing 8 . In drawing 8 , an axis of abscissa is time amount 
(sense to which time amount progresses [ the method of the right ]), and an axis of ordinate is 
acceleration (for example, expressed and carried out by the electrical potential difference.). 
[0036] Next, it judges whether the time check of an operation shaft judging timer has passed 4 
seconds (step 14). If 4 seconds have not passed, it returns to step 12. The number of acceleration 
waves obtained from the output signal of the body motion sensor 1 stored in the buffer 1 when 4 
seconds had passed, For example, the number of acceleration waves obtained at the time of a 
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walk (in the flow chart, this is written as "the buffer 1".) The number of acceleration waves 
obtained from the output signal of the body motion sensor 2 stored in the buffer 2 (in the flow 
chart, this is written as "the buffer 2".) It judges whether it has a relation that it is large or equal 
(step 15). When the relation that it is larger than the number of acceleration waves obtained 
from the output signal of the body motion sensor 2 by which the number of acceleration waves 
obtained from the output signal of the body motion sensor 1 stored in the buffer 1 is stored in the 
buffer 2, or equal is realized, the body motion sensor 1 is chosen as an operation shaft (step 16), 
and operation shaft judging processing is ended. When the relation that it is larger than the 
number of acceleration waves obtained from the output signal of the body motion sensor 2 by 
which the number of acceleration waves obtained from the output signal of the body motion 
sensor 1 stored in the buffer 1 is stored in the buffer 2, or equal is not realized, the body motion 
sensor 2 is chosen as an operation shaft (step 17), and operation shaft judging processing is 
ended. That is, the direction with many acceleration waves is chosen as an operation shaft. 
[0037] (Wave processing) Drawing 9 (a) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 1. 

[0038] It judges whether the acceleration wave acquired from the output signal of the body 
motion sensor 1 is already over the upper threshold with a flag (Thul) (step 21). If it is Thu 1= 0, 
if a judgment is repeated (step 22) and an upper threshold is exceeded until it exceeds an upper 
threshold, a flag (Thul) will be set to 1 (step 23), and it will progress to the judgment of a bottom 
threshold. On the other hand, if it is Thu 1= 1, it will progress to the judgment of a bottom 
threshold. Here, the judgment of whether the acceleration wave acquired from the output signal 
of the body motion sensor 1 exceeded the bottom threshold is repeated until an acceleration wave 
exceeds a bottom threshold (step 24), and if a bottom threshold is exceeded, an acceleration wave 
will judge whether it is 1 wave eye (step 25). For example, if it is the acceleration wave acquired 
at the time of a walk, 1 will be added to the value with which 1 wave eye was unconditionally 
stored in the buffer (step 27), and if it is after 2 wave eye It judges whether spacing with 1 wave 
front is in convention spacing (Ts default value min<= Ts and Ts<= Ts default value max) (step 
26), and if it is in convention spacing, 1 will be added to the value stored in the buffer (step 27). 
Then, a flag is set to 0 (Thul) (step 28), and it is repeated until an axial judgment timer passes 
for 4 seconds. Although drawing 8 (b) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 2, since the detail of processing is the same as that of 
drawing 8 (a), explanation is omitted. The judgment performed at step 26 is the meaning which 
eliminates signals other than the signal by walk from the output signal of a body motion sensor. 
[0039] Thus, since the output of a body motion sensor suitable in software is taken out and 
counting, such as the number of steps, is performed, without establishing separately the posture 
detection means of equipments, such as an angle sensor of a mechanism type, the tooth space 
and cost for a posture detection means become unnecessary. Therefore, low cost and a compact 
pedometer can be constituted. 

[0040] in addition, the equipment which detects and uses a body motion although this operation 

gestalt explains only the pedometer as body motion detection equipment - it is - ****ing — the 

number of steps - naturally what is changed into the index of an except is contained. 

[0041] (2nd operation gestalt) The 2nd operation gestalt of this invention is explained hereafter. 

Since it is the same as that of the 1st operation gestalt about the internal configuration of a 

pedometer, and the number processing of pedometers, only a different part is explained. 

[0042] With this operation gestalt, operation shaft judging processing is performed using the 

power value of an acceleration wave as analysis of an acceleration wave obtained at the time of a 

walk. 

[0043] (Operation shaft judging) Drawing 10 is a flow chart which shows the procedure of 
operation shaft judging processing. 

[0044] Since the processing to step 41 - step 44 is the same as that of the case where the number 
of acceleration waves shown in drawing 7 is used, explanation is omitted. 

[0045] The power value of an acceleration wave acquired from the body motion sensor 1 and the 
body motion sensor 2 when the operation shaft judging timer passed for 4 seconds (the square of 
a peak-to-peak value (maximum among the algebraic difference between the extremal value of 
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the acceleration wave within the predetermined section) defines.), For example, the aggregate 
value (Pp(l)2+Pp(2)2+Pp(3) 2) (in drawing 9 , it is written as Ppl and Pp2) of the power value (2) 
of 3 waves of the beginning of the waves acquired in 4 seconds is compared (step 45). The one 
where the aggregate value of a power value is larger is chosen as an operation shaft as a result of 
a comparison (steps 46 and 47). Moreover, the magnitude of the absolute value of p-p may 
compare. 

[0046] (Wave processing) Drawing 11 (a) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 1. 

[0047] First, it is the flow chart which shows the procedure of wave processing of the body motion 
sensor 1. 

[0048] It judges whether the acceleration wave acquired from the output signal of the body 
motion sensor 1 is already over the upper threshold with a flag (Thul) (step 51). If it is Thu 1= 0, 
if a judgment is repeated (step 52) and an upper threshold is exceeded until it exceeds an upper 
threshold, a flag (Thul) will be set to 1 (step 53), and it will judge whether it is 1 wave eye (step 
54). Here, if it is 1 wave eye, it will progress to the judgment of the bottom threshold of step 59, 
and if it is after 2 wave eye, it will judge whether spacing (Ts) with 1 wave front is in convention 
spacing (Ts default value min<= Ts and Ts<= Ts default value max) (step 55). If Ts is convention 
within the limits, 1 is added to the value stored in the buffer (step 56), and the power value (2) of 
an acceleration wave will be computed and it will add to the power value of a prewave form (step 
57). For example, only the first 3 waves acquired in 4 seconds are added to Ppl (step 57). On the 
other hand, when it is Thu 1= 1 in step 53, or as well as the case where a power value is added 
when it is 1 wave eye in step 54, it progresses to the judgment of a bottom threshold. Here, the 
judgment of whether the acceleration wave acquired from the output signal of the body motion 
sensor 1 exceeded the bottom threshold is repeated until an acceleration wave exceeds a bottom 
threshold (step 59), and it is repeated until it will set a flag to 0 (Thul) (step 60) and an axial 
judgment timer will pass for 4 seconds, if a bottom threshold is exceeded. Although drawing 11 
(b) is a flow chart which shows the procedure of wave processing of the body motion sensor 2, 
since the detail of processing is the same as that of drawing 11 (a), explanation is omitted. 
[0049] Although addition of a power value was made into the first aggregate value of 3 waves 
acquired in 4 seconds in above-mentioned processing, 2 waves or three waves or more are 
sufficient. Moreover, it is not necessary to use it from 1 wave eye. 

[0050] (3rd operation gestalt) The 3rd operation gestalt of this invention is explained hereafter. 
Since it is the same as that of the 1st operation gestalt about the internal configuration of a 
pedometer, and the number processing of pedometers, only a different part is explained. 
[0051] With this operation gestalt, operation shaft judging processing is performed using the 
frequency analysis of an acceleration wave as analysis of an acceleration wave obtained at the 
time of a walk. 

[0052] (Operation shaft judging processing) Drawing 12 is a flow chart which shows the 

procedure of operation shaft judging processing. 

[0053] First, an operation shaft judging timer is started (step 71). 

[0054] Next, the Fourier transform of the acceleration wave acquired by the body motion sensor 
1 is carried out (step 72), and the Fourier transform of the acceleration wave acquired by the 
body motion sensor 2 is carried out (step 73). 

[0055] The example of the frequency distribution acquired by drawing 13 (a) and (b) by carrying 
out the Fourier transform of the acceleration wave acquired by the body motion sensor 1 and the 
body motion sensor 2, respectively is shown. As shown in drawing 13 (a), there is nothing, for 
example, a high peak (height Flmax) is seen in the location (Fl) which dispersion likes 
extremely as for frequency distribution of the body motion sensor 1 of an acceleration wave and 
which is 2Hz. As shown in drawing 13 (b), frequency distribution of the body motion sensor 2 of 
an acceleration wave varies, a low peak (height F2max) is in the location (F2) of 2.1Hz, and a 
lower peak exists in other frequencies. As for this example, the condition that the signal which 
the acceleration change by the body motion which should be detected in body motion sensor 1 
direction is detected, and includes an unnecessary vibration from which the body motion which 
should be detected in a body motion sensor 2-way differs is detected is shown. 
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[0056] Next, an operation shaft judging timer repeats steps 72 and 73, for example until it judges 
whether 4 seconds passed (step 74) and passes 4 seconds in it. [0057] When the time check of an 
operation shaft judging timer passes 4 seconds, the value (all encompassing of an Flmax= power 
value) of a frequency (Fl) with the analysis result of an acceleration wave obtained from the 
body motion sensor 1 and the maximum peak and the maximum peak is detected (steps 75 and 
76). Next, Fl judges whether it is the inside of a convention frequency range (step 77), and if it is 
outside a convention frequency range, the zero clear of the Flmax will be carried out (step 78). 
Here, normal frequency is set to 1Hz - 3Hz, for example. The value (all encompassing of an 
F2max= power value) of a frequency (F2) with the analysis result of an acceleration wave 
similarly obtained from the body motion sensor 2 and the maximum peak and the maximum 
peak is detected (steps 79 and 80), and F2 judges whether it is the inside of a convention 
frequency range (step 81). If F2 is in a convention frequency range, Flmax will judge whether it 
is 0 (step 82). At this time, if Flmax becomes zero, the body motion sensor 2 will be chosen as an 
operation shaft (step 85). On the other hand, if Flmax is not 0, it will judge whether it is Fl 
max>=F2max (step 83). Here, if it becomes Fl max>=F2max, the body motion sensor 1 will be 
chosen as an operation shaft (step 84). Moreover, if stepF2 is outside a convention frequency 
range in 81, Flmax will judge whether it is 0 (step 86). Here, if it is not Flmax=0, the body 
motion sensor 1 will be chosen as an operation shaft (step 84). If it is Flmax=0, the zero clear of 
the axial judgment timer will be carried out (step 87), and it returns to step 71, and an operation 
shaft judging is performed again. 

[0058] (4th operation gestalt) The 4th operation gestalt of this invention is explained hereafter. 
Since it is the same as that of the 1st operation gestalt about the internal configuration of a 
pedometer, and the number processing of pedometers, only a different part is explained. 
[0059] With this operation gestalt, operation shaft judging processing is performed using the 
pattern analysis of an acceleration wave as analysis of an acceleration wave obtained at the time 
of a walk. 

[0060] (Operation shaft judging processing) Drawing 14 is a flow chart which shows the 
procedure of operation shaft judging processing. 

[0061] First, an operation shaft judging timer is started (step 91). Next, the acceleration wave 
acquired from the body motion sensor 1 and the body motion sensor 2 is compared with a 
reference waveform (steps 92 and 93). For example, it asks for the reference waveform from the 
data collected beforehand, and it compares with the wave detected at the time of measurement. 
An operation shaft judging timer repeats steps 92 and 93, for example until it passes for 5 
seconds (step 94). If 5 seconds of a time check of an operation shaft judging timer pass, an 
operation shaft will be chosen by the pattern-analysis result of an acceleration wave obtained in 
5 seconds. Here, it judges whether the acceleration wave [ error / with a reference waveform ] 
from the body motion sensor 1 is larger (step 95). If the acceleration wave [ error / with a 
reference waveform ] from the body motion sensor 1 is larger, the body motion sensor 2 will be 
chosen as an operation shaft (step 97), and if equal or the acceleration wave [ error / with a 
reference waveform ] from the body motion sensor 1 is smaller, the body motion sensor 1 will be 
chosen as an operation shaft (step 96). 

[0062] As an above-mentioned pattern analysis of an acceleration wave, you may compare with 
the reference waveform beforehand called for using the peak value of an acceleration wave, 
wave-like width of face, peak spacing (period), the crest in 1 wave, the number of troughs, etc., 
the stability of the appearance of a detection wave using said parameter may be used, and the 
wave-like pattern analysis using a cluster-analysis method etc. may be used, for example. 
[0063] (5th operation gestalt) The pedometer as body motion detection equipment which has a 
different body motion sensor from the above-mentioned operation gestalt as 5th operation gestalt 
is explained. Since the configuration of those other than a body motion sensor is the same as that 
of the 1st thru/or 4th operation gestalt, explanation is omitted. 

[0064] Drawing 15 (a) shows the body motion sensor 120 used for the body motion detection 
equipment concerning this operation gestalt. 

[0065] It is the acceleration sensor which outputs the signal with which the body motion sensor 
120 also changes according to the acceleration produced by the body motion. The body motion 
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sensor 120 contains reed switch 120c which rocks the supporting point as a core, is prepared in 
the predetermined location near the rocking range of pendulum 120a by which it was equipped 
with magnet 120b at the tip, and pendulum 120a, becomes ON by contiguity of magnet 120b, and 
becomes off by alienation. The rocking range of a pendulum is regulated by the non-illustrated 
stopper. Moreover, pendulum 120a is constituted so that the pendulum rocked with energization 
means, such as a vine firewood spring, may return to a predetermined location. Pendulum 120a 
rocked with the acceleration which originates in a body motion and acts on a pendulum, and 
rocking of this pendulum 120a is changed and taken out to change of the electrical potential 
difference or current produced by 120c closing motion of the reed switch by contiguity of magnet 
120b. 

[0066] The output signal of the body motion sensor 120 serves as pulse shape, as shown in 
drawing 15 (b). Although the spacing Ts between pulses (1) is similarly defined as the 
acceleration wave shown in drawing 8 , pulse width is defined as Pp (l) here. By the body motion 
sensor 120, since, as for the magnitude of the acceleration by the body motion, the rocking 
include angle of pendulum 120a becomes large and the time amount to which magnet 120b is 
close to reed switch 120c becomes long, pulse width becomes large. For this reason, pulse width 
is defined as Pp. 

[0067] The operation shaft judging processing in the 1st operation gestalt is applicable also to 
the body motion sensor concerning this operation gestalt by making the number of acceleration 
waves into the number of pulse shape. 

[0068] Moreover, the operation shaft judging in the 2nd operation gestalt is applicable also to the 
body motion sensor concerning this operation gestalt by defining Pp as mentioned above. 
[0069] Moreover, since the operation shaft judging processing in the 3rd and 4th operation 
gestalten can perform same analysis processing also with pulse shape, it is applicable also to the 
body motion sensor concerning this operation gestalt. 

[0070] Although the above-mentioned body motion sensor 120 has detected rocking of a 
pendulum with the combination of a magnet and a lead sensor, the tip of a pendulum may form a 
photo interrupter, and may not be intermittent in an optical path with rocking of a pendulum, 
and it is not restricted to these configurations. 

[0071] (6th operation gestalt) The body motion detection equipment concerning the 6th operation 
gestalt of this invention is explained hereafter. With the output of a body motion sensor, the body 
motion detection equipment concerning this operation gestalt judges the posture of the body 
motion detection equipment freely carried or carried by the user, and, in addition to counting of 
the number of steps, or this, identifies walk gestalten, such as the Taira standpoint line, 
stairway going up, and stairway going down, based on the posture. 

[0072] First, the principle which judges the posture of body motion detection equipment is 
explained. 

[0073] In drawing 16 , it explains using the body motion sensor 11 concerning the pedometer 
concerning the 1st operation gestalt, and the body motion sensor which has the same 
configuration. About a sign, the same sign as the body motion sensor 11 is used. The body motion 
sensor 11 is an acceleration sensor which outputs the signal which changes according to the 
acceleration which is equipped with detection section 11c which consists of a piezoelectric device 
formed on one field of tabular base material 11a, and weight lib formed in the edge, and is 
produced by the body motion. 

[0074] The condition that detection section 11c is located in the top face of base material 11a in 
the condition that detection section 11c is located in the inferior surface of tongue of base 
material 11a about direction of the body motion sensor 11 as shown in drawing 16 (a) as shown in 
the 1st sense and drawing 16 (b) is defined as the 2nd sense, the case where movement of the 
direction of an arrow head produces the wave displayed on the right-hand side of the body 
motion sensor 11 of drawing 16 (a) and (b) here - (- the sense of movement is the same 
irrespective of the sense of a body motion sensor.) - the acceleration wave outputted from the 
body motion sensor 11, respectively is shown. Since the methods of the deformation produced in 
a piezoelectric device differ according to whether detection section 11c is formed on which [ of 
base material 11a ] field even when the same movement arises, the waves outputted also differ. 
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Therefore, if the acceleration wave outputted from the body motion sensor 11 arranged at the 1st 
sense shown in drawing 16 R> 6 (a) is made into a forward wave, from the body motion sensor 11 
arranged at the 2nd sense shown in drawing 16 (b), the reversed acceleration wave (cross-sea 
form) will be outputted. 

[0075] Therefore, if the pattern of an acceleration wave by various movements in the case of 
taking the posture in which body motion detection equipment (or body motion sensor) serves as 
criteria to a user or space is memorized beforehand, it will become possible to judge the posture 
of body motion detection equipment by comparing with the pattern of an acceleration wave at the 
time of a criteria posture the pattern of an acceleration wave outputted from a body motion 
sensor. That is, the posture of body motion detection equipment can be judged in software by 
data processing to the output signal from a body motion sensor, without having 
mechanism-equipment for a special posture judging. 

[0076] The block diagram of the body motion detection equipment 100 applied to this operation 
gestalt at drawing 17 is shown. About the same configuration as the 1st operation gestalt, 
explanation is omitted using the same sign. 

[0077] With this operation gestalt, the signal acquired from the body motion sensors 111-114 is 
inputted into the posture judging section (posture judging means) 121. In the posture judging 
section 121, the posture of body motion detection equipment 100 is judged, and data processing, 
such as discernment of a walk gestalt, is performed in an arithmetic circuit (body motion 
detection means) 15 based on the judged posture, this operation gestalt - the 1st operation 
gestalt " the same - the operation shaft judging section 21 and the number of steps these 
configurations are also omissible although it has the counter 23. 

[0078] (Body motion detection processing) Drawing 18 is a flow chart which shows the procedure 
of the main routine of the body motion detection processing in body motion detection equipment 
100. 

[0079] First, processing is started by the input of the output signal from the body motion sensors 
111114. 

[0080] Posture judging processing later mentioned based on the output from the amplifying 
circuit connected to two or more body motion sensors 111-114 inputted into the posture judging 
section 121 is performed (step 101). 

[0081] Next, body motion detection processing is performed based on the posture of the body 
motion detection equipment 100 judged by posture judging processing (step 102). here - as body 
motion detection processing - the 11th - time living body and physiology engineering 
symposium collected-works BPES'96p.p493-496 - discernment processing of the walk gestalt in 
the 1st operation gestalt can be performed. Since the posture of body motion detection equipment 
100 to a user can be specified by posture judging processing even if the user has carried or 
equipped freely, the body motion of the predetermined directions, such as 3 shaft orientations 
fixed to a user or space, can be detected, and a walk gestalt can be identified, this the 1- 
counting of the number of steps explained in the 5th operation gestalt - counting of the number 
of steps in each walk gestalt can be carried out combining processing. 

[0082] (Posture judging processing) Next, the subroutine of above-mentioned posture judging 
processing is explained according to the flow chart shown in drawing 19 . 
[0083] First, each body motion sensor detects acceleration (step 111). 

[0084] Next, acceleration wave processing to the detected acceleration wave is performed (step 

112) . 

[0085] Next, the obtained sense of an acceleration wave judges whether it is a forward wave (step 

113) . Although the case where the number of body motion sensors is one is explained here, it is 
also the same as when it has two or more body motion sensors. Moreover, a forward wave points 
out the wave which starts in the forward direction as shown in drawing 1616 (a). 

[0086] If the sense of an acceleration wave is a forward wave, it will be judged that the sense of a 
body motion sensor is the 1st sense as shown in drawing 16 (a) (step 114), and the sense of a body 
motion sensor is the 2nd sense as shown in drawing 16 (b) on the other hand when the sense of 
an acceleration wave is contrary to a forward wave (step 115). 

[0087] (Posture judging processing of the body motion detection equipment in three-dimension 
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space) Although posture judging processing of the body motion detection equipment 100 in this 
operation gestalt is as having mentioned above, the posture judging in three-dimension space is 
explained to a detail by the following. 

[0088] In order to detect the acceleration of the direction which intersects perpendicularly 
mutually, three body motion sensors a (122), the body motion sensor b (123), and the body motion 
sensor c (124) are formed in body motion detection equipment. The body motion sensor a (122), 
the body motion sensor b (123), and the body motion sensor c (124) have the same configuration 
as the body motion sensor 11 which each explained in the 1st operation gestalt. Let the condition 
that the body motion sensor a (122), the body motion sensor b (123), and the body motion sensor c 
(124) have been arranged as shown in drawing 20 (a) be a criteria posture. At this time, three 
shafts of X, Y, and Z are defined as the X-axis prolonged in the method of the space (vertical 
plane) right, the Y-axis prolonged in the space upper part, and the Z-axis extended from the back 
side of the rectangular direction in space at a near side. In the criteria posture, Sensor a (122) is 
arranged along with the X-axis so that weight may serve as the direction of +X, Sensor b (123) is 
arranged along with a Y-axis so that weight may serve as the direction of +Y, and Sensor c (124) 
is arranged towards the direction where weight makes the direction of +X, the direction of +Y, 
and the include angle of 45 degrees. As for Sensor a (122), in Y shaft orientations and Sensor b 
(123), with this criteria posture, X shaft orientations and Sensor c (124) detect the acceleration of 
Z shaft orientations, respectively, moreover, this time - the detection section of Sensor b (123) is 
arranged at the direction side of +X, and the detection section of Sensor c (124) is arranged for 
the detection section of Sensor a (122) at + Z direction side at the direction side of +Y, respectively. 
If it is body motion detection equipment of a configuration as shown in drawing 3 (a) or (b), the 
condition of having been arranged so that the upright flat field may become parallel to XY flat 
surface can be made into a criteria posture. In the case of drawing 20 (a), arrangement of a body 
motion sensor in case body motion detection equipment is a criteria posture is not restricted. For 
example, as shown in drawing 20 (b), Sensor a (122) is arranged so that the detection section 
may be located in the direction side of -Y, while meeting the X-axis so that weight may serve as 
the direction of +X. Sensor b (123) is arranged so that the detection section may be located in the 
direction side of +X, while meeting a Y-axis so that weight may serve as the direction of *Y. 
Weights are the direction of -X, the direction of - Y, and the direction that makes the include angle 
of 45 degrees, and Sensor c (124) can also be arranged so that the detection section may be 
located in - Z direction side. Moreover, as shown in drawing 20 (c), Sensor a (122) is arranged so 
that the detection section may be located in the direction side of +X, while meeting a Y-axis so 
that weight may serve as the direction of - Y While meeting the X-axis so that weight may serve 
as the direction of +X, Sensor b (123) is arranged so that the detection section may be located in 
the direction side of *Y, and weights are the direction of *X, the direction of -Y, and the direction 
that makes the include angle of 45 degrees, and Sensor c (124) can also be arranged so that the 
detection section may be located in the direction of -Y. 

[0089] Drawing 21 (a) shows the condition that body motion detection equipment has body 
motion detection equipment in a criteria posture. A rectangular parallelepiped shows the posture 
of body motion detection equipment typically. At this time, the body motion sensor a (122), the 
body motion sensor b (123), and the body motion sensor c (124) are arranged, as shown in 
drawing 20 (a), respectively. The acceleration wave outputted from the body motion sensor a 
(122), the body motion sensor b (123), and the body motion sensor c (124) when a user performs 
predetermined movement in the condition of having been held at the user so that it might 
become the criteria posture shown in drawing 21 (a) is shown in drawing 21 R> 1 (b). 
[0090] Posture judging processing when an acceleration wave as a user indicated to be to 
drawing 22 R> 2 (a) by the body motion sensor a (122), the body motion sensor b (123), and the 
body motion sensor c (124) in the condition of equipping with or carrying body motion detection 
equipment freely is outputted is explained. 

[0091] First, pattern matching of the wave of drawing 22 (a) and the wave of drawing 21 (b) is 
performed as a pattern analysis to the output of the body motion sensor a (122), the body motion 
sensor b (123), and the body motion sensor c (124). The acceleration wave of the sensor a (122) 
shown in drawing 22 (a) is the reverse pattern of an acceleration wave of the sensor a (122) 
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shown in drawing 21 (b). Moreover, the acceleration wave of the sensor b (123) shown in drawing 
22 (a) is the same pattern as the acceleration wave of the sensor b (123) shown in drawing 21 (b). 
And the acceleration wave of the sensor c (124) shown in drawing 22 (a) is the reverse pattern of 
an acceleration wave of the sensor c (124) shown in drawing 21 (b). therefore, from the pattern 
analysis to the acceleration wave outputted from the body motion sensor a (122), the body motion 
sensor b (123), and the body motion sensor c (124) It turns out that the posture of body motion 
detection equipment in case the acceleration wave shown in drawing 22 (a) is outputted is in the 
condition of having turned the upper and lower sides over, maintaining at the surroundings of 
the X-axis the condition rotated 180 degrees, i.e., right and left, as shown in drawing 22 (a) from 
the condition shown in drawing 21 (a). 

[0092] Posture judging processing when an acceleration wave as similarly a user indicated to be 
to drawing 23 (a) by the body motion sensor a (122), the body motion sensor b (123), and the body 
motion sensor c (124) in the condition of equipping with or carrying body motion detection 
equipment freely is outputted is explained. 

[0093] Pattern matching of the wave of drawing 23 (a) and the wave of drawing 21 (b) is 
performed as a pattern analysis to the output of the body motion sensor a (122), the body motion 
sensor b (123), and the body motion sensor c (124). The acceleration wave of the sensor a (122) 
shown in drawing 23 (a) is a pattern like the acceleration wave of the sensor b (123) shown in 
drawing 21 (b). Moreover, the acceleration wave of the sensor b (123) shown in drawing 23 (a) is 
the acceleration wave of Sensor a (122) and reverse pattern which are shown in drawing 21 (b). 
And the acceleration wave of the sensor c (124) shown in drawing 23 (a) is the same pattern as 
the acceleration wave of the sensor c (124) shown in drawing 2 1 (b). therefore, from the pattern 
analysis to the acceleration wave outputted from the body motion sensor a (122), the body motion 
sensor b (123), and the body motion sensor c (124) The condition which shows the posture of body 
motion detection equipment in case the acceleration wave shown in drawing 23 (a) is outputted 
in drawing 21 (a) shows that it will have been in the condition rotated -90 degrees around the 
Z-axis, i.e., the condition of having made it rotating rightward 90 degrees and having replaced 
every direction, as shown in drawing 22 (a). 

[0094] Thus, by data processing to the output wave of two or more body motion sensors, the 
posture of body motion detection equipment can be judged and body motion detection processing 
of a walk mode etc. can be performed according to the specified posture. Therefore, since a user 
can perform body motion detection in the condition of having not fixed, and having carried or 
equipped with equipment freely with the predetermined posture, a user's degree of freedom 
spreads. 
[0095] 

[Effect of the Invention] As mentioned above, since the body motion sensor by which the user was 
suitable for body motion detection irrespective of the posture of equipment in the body motion 
detection equipment which can be equipped with or carried freely according to this invention can 
be chosen as explained, and a body motion can be detected based on the output signal of the 
sensor, a body motion is detectable in a high precision. Moreover, since the body motion sensor 
suitable for body motion detection is chosen by data processing to the output signal of two or 
more body motion sensors, it is not necessary to establish means, such as an angle sensor, 
separately, and the body motion detection equipment which can be constituted in low cost and a 
compact can be offered. Moreover, since it is not necessary to fix and equip a predetermined 
posture with equipment for body motion detection, a user's degree of freedom spreads. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the body motion detection equipment which 
measures by choosing the sensor suitable for measurement from two or more sensors, when two 
or more sensors which output the signal according to a body motion are formed. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as body motion detection equipment which chooses 
from two or more sensors the output signal (or sensor) made into the object of this measurement, 
there are some which choose one of the output signals of two or more sensors based on the output 
signal of the mechanism-type include -angle detection sensor like a photo sensor about the output 
signal of two or more sensors, for example like the pedometer indicated by JP,9~223214,A. 
[0003] Moreover, when the wearing direction of equipment is known beforehand, the body motion 
detection equipment which chooses from two or more sensors the sensor made into the object of 
this measurement is indicated by JP,11-42220,A. 

[0004] moreover, the accelerometer which measures a body motion, using the acceleration sensor 
of biaxial or three shafts as body motion detection equipment used fixing to the direction and 
location which were defined beforehand, and identifies walk gestalten, such as the Taira 
standpoint line, stairway going up, and stairway going down, " the 11th - it is indicated by time 
living body and physiology engineering symposium collected-works BPES'96p.p493-496. The 
acceleration wave acquired by this report when fixed wearing is carried out and you walk along 
the acceleration sensor of three shafts on a candidate's lumbar part is analyzed, the walk gestalt 
is identified, and an accelerometer needs to carry out fixed wearing so that it may not incline to 
the lumbar part. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since the body motion sensor by which the user was 
suitable for body motion detection irrespective of the posture of equipment in the body motion 
detection equipment which can be equipped with or carried freely according to this invention can 
be chosen as explained, and a body motion can be detected based on the output signal of the 
sensor, a body motion is detectable in a high precision. Moreover, since the body motion sensor 
suitable for body motion detection is chosen by data processing to the output signal of two or 
more body motion sensors, it is not necessary to establish means, such as an angle sensor, 
separately, and the body motion detection equipment which can be constituted in low cost and a 
compact can be offered. Moreover, since it is not necessary to fix and equip a predetermined 
posture with equipment for body motion detection, a user's degree of freedom spreads. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when the detecting element of mechanism 
types, such as an include-angle detection sensor, was prepared and an output signal was chosen, 
while the include-angle detection sensor needed to be formed and cost became high separately, 
there was a problem that equipment became large by the installation tooth space of an 
include-angle detection sensor. 

[0006] Moreover, when the wearing direction of equipment is decided, it will have to be used 
having to fix the direction of equipment and the case where it can equip will be restricted. 
Furthermore, the stowed position of equipment was also restricted, and when the wearing 
direction was mistaken, there were problems " a right measurement result is not obtained. 
[0007] A user can detect a body motion in a precision high irrespective of the posture of 
equipment in the body motion detection equipment which can be equipped with or carried freely, 
and this invention has him in offering the body motion detection equipment which can be 
constituted in low cost and a compact, in order to solve the technical problem of this conventional 
technique. 



MEANS 
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[Means for Solving the Problem] Two or more body motion sensors which this invention is 
equipment with which a user carries or equips freely and detects a body motion, and it is 
arranged so that the directions of a body motion detected, respectively may differ, and output the 
signal according to a body motion in order to attain the above-mentioned purpose, It is body 
motion detection equipment characterized by having a sensor selection means to choose whether 
it considers as the object of body motion detection of the output signal from which body motion 
sensor among said two or more body motion sensors by data processing to the output signal from 
said two or more body motion sensors. 

[0009] If it does in this way, since a user can choose the body motion sensor which always fitted 
body motion detection irrespective of the posture of equipment in the body motion detection 
equipment with which it can carry or equip freely and can detect a body motion based on the 
output signal of the sensor, a body motion is detectable in a high precision. Moreover, since the 
body motion sensor suitable for body motion detection is chosen by data processing to the output 
signal of two or more body motion sensors, it is not necessary to establish means, such as an 
angle sensor, separately, and the body motion detection equipment which can be constituted in 
low cost and a compact can be offered. 

[00 10] Moreover, it is suitable for said sensor selection means to include a signal wave form 
analysis means to analyze the output signal wave from said body motion sensor. 
[00 11] moreover, the frequency analysis of calculation of a number of a signal wave form of 
counting with which said signal wave form analysis means fills the predetermined conditions 
acquired in fixed time amount, and the magnitude of a signal wave form, and a signal wave form 
and the pattern analysis of a signal wave form - it may be made to perform either at least. 
[0012] Moreover, it is suitable for said body motion sensor to output the signal which changes 
according to the acceleration produced by the body motion. 

[0013] Moreover, the thing of a walk and transit which the body motion detected by said body 
motion sensor includes for either at least is suitable. 

[0014] Moreover, two or more body motion sensors which this invention is equipment with which 
a user carries or equips freely and detects a body motion, are arranged so that the directions of a 
body motion detected, respectively may differ, and output the signal according to a body motion, 
A posture judging means to judge the posture of said equipment based on the output signal of 
two or more of said body motion sensors, It is characterized by having a body motion detection 
means to detect a user's body motion by performing data processing according to the posture of 
said equipment judged by said posture judging means to the output signal of two or more of said 
body motion sensors. 

[0015] If it does in this way, since a user can carry or equip freely and can detect body motions, 

such as discernment of a walk gestalt, a user's degree of freedom spreads. 

[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation 
gestalt of illustration. 

[0017] (1st operation gestalt) Drawing 1 is the appearance perspective view showing the 
pedometer as body motion detection equipment concerning the operation gestalt of this invention, 
and drawing 2 is this top view. 

[0018] A pedometer 10 is a flat solid configuration and is making the configuration where the 
side face removed the end section of the long side of an ellipse form. Moreover, string supporter 
10a which has the hole which inserts a string etc. in the other end of the long side of an ellipse 
form projects, and is formed. The display screen 2 which consists of LCD etc., a configuration 
switch 3, memory / ** switch 4, the display change-over switch 5, and the reset switch 6 are 
formed in the front face of a case 1. The cell covering 7 and the system-reset switch 8 are formed 
in the rear face of a case 1. 

[0019] Assignment of a stowed position is made by an operation manual etc. as there is a posture 
generally recommended in a pedometer, for example, the lumbar part, such as a belt, pants, a 
skirt board, and trousers, is certainly equipped with a clip. Even when a pedometer is held with 
the posture always recommended like [ when putting in into a pocket or putting in into 
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************ Qr a ffQjn the neck ] on the other hand, in this pedometer 10, highly precise 
counting is possible. 

[0020] Drawing 3 shows typically arrangement of the body motion sensor inside [ case 1 ] a 
pedometer (however, other configurations within cases, such as the circuit board, are omitted.). 
[0021] The body motion sensor used with this operation gestalt is an acceleration sensor which 
outputs the signal which changes according to the acceleration produced by the body motion. 
Including tabular base material 11a, weight lib prepared in the base material edge, and 
detection section 11c which consists of a piezoelectric device formed on the base material side, 
the body motion sensor 11 (other body motion sensor 12 grades are the same) changes into the 
voltage signal of piezoelectric-device 11c deformation (distortion) of base material 11a produced 
with the acceleration which originates in a body motion and acts on weight, and takes it out. 
[0022] In drawing 3 (a), the body motion sensors 11 and 12 are arranged in the XY direction 
which intersects perpendicularly mutually. Three or more body motion sensors may be arranged 
like drawing 3 (b). In addition to the body motion sensor 111,112 of the XY direction which 
intersects perpendicularly mutually, in drawing 3 (b), one body motion sensor 113 and the body 
motion sensor 114 which detects the body motion of the Z direction which intersects 
perpendicularly further at the flat surface at which three body motion sensors 111,112,113 have 
been arranged are arranged in about 45*degree direction across which it faces in the XY 
direction. Since any output of the body motion sensor 111,112 becomes small about a body motion 
with an include angle of about 45 degrees inserted in the XY direction, in such a case, the body 
motion sensor 113 is effective. 

[0023] Drawing 4 is the block diagram showing the internal configuration of a pedometer 10. 
[0024] The body motion sensors 11 and 12 for body motion detection arranged in the XY direction 
in which a pedometer 10 mainly intersects perpendicularly mutually, The amplifying circuits 13 
and 14 which amplify the output voltage of the body motion sensors 11 and 12, a cell 19, and time 
of day and the number of steps - continuation — the number of steps — with LCD2 which displays 
- continuation walk time amount and a consumption calorie It consists of an arithmetic circuit 15 
which controls the actuation switch 17, the system-reset switch 8, a LCD display control and 
actuation switch input detection, sequence control, current supply, etc. of configuration -switch 3 
grade. 

[0025] The signal acquired from the body motion sensors 11 and 12 is inputted into the operation 
shaft judging section 21. the signal of the operation shaft with which the operation shaft was 
chosen and chosen in the operation shaft judging section 21 - using - the number of steps - the 
number of steps is counted with a counter 23. 

[0026] Drawing 5 is the block diagram of the pedometer which has four body motion sensors as 
shown in drawing 3 (b). Since it has the same configuration as the pedometer shown in drawing 
4 except for the point that a total of four amplifying circuits are prepared for every body motion 
sensor, detailed explanation is omitted. With the body motion detection equipment concerning 
this invention, the number of a body motion sensor is not restricted to an above-mentioned thing. 
[0027] (The number processing of pedometers) Below, the number processing of pedometers in 
which the pedometer was used is explained. 

[0028] Drawing 6 is a flow chart which shows the procedure of the main routine of the number 
processing of pedometers in a pedometer. 

[0029] First, processing is started by the input of the output signal from a body motion sensor. 
[0030] Operation shaft judging processing is performed based on the output from the amplifying 
circuit connected to two or more body motion sensors inputted into the operation shaft judging 
section (step l). It is fixed to a specific operation shaft by judgment processing of an operation 
shaft (step 2). next, the output data from the body motion sensor corresponding to the fixed 
operation shaft " the number of steps from a buffer " counting of delivery and the number of 
steps is carried out to a counter (step 3). The data of a buffer are eliminated in connection with 
this (step 4). next, the number of steps - the number of steps by which counting was carried out 
with the counter is displayed on LCD (step 5). At this time, the number of steps of the walk 
detected by the body motion sensor corresponding to an above-mentioned operation shaft is 
displayed on LCD. Next, it judges whether the wave of one step was inputted (step 6). If step 6 is 
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repeated and the wave of one step is inputted until the wave of one step is inputted, it will judge 
whether it was inputted within 2 seconds (step 7). if it is less than 2 seconds - the number of 
steps " the count of a counter is carried out +one (step 8), and it returns to step 5. If it is not less 
than 2 seconds, it will return to step 1. 

[0031] (Operation shaft judging processing) First, an acceleration sensor constitutes a body 
motion sensor and the case where operation shaft judging processing is performed using the 
number of acceleration waves obtained in fixed time amount as analysis of an acceleration wave 
obtained at the time of a walk is explained. 

[0032] Drawing 7 is a flow chart which shows the procedure of operation shaft judging processing. 
[0033] First, an operation shaft judging timer is started (step 11). 

[0034] Next, wave processing of the body motion sensor 1 is performed (step 12), and wave 
processing of the body motion sensor 2 is performed (step 13). 

[0Q35] Here, the example of an acceleration wave acquired by the body motion sensor 1 and the 
body motion sensor 2 is shown in drawing 8 . In drawing 8 , an axis of abscissa is time amount 
(sense to which time amount progresses [ the method of the right ]), and an axis of ordinate is 
acceleration (for example, expressed and carried out by the electrical potential difference.). 
[0036] Next, it judges whether the time check of an operation shaft judging timer has passed 4 
seconds (step 14). If 4 seconds have not passed, it returns to step 12. The number of acceleration 
waves obtained from the output signal of the body motion sensor 1 stored in the buffer 1 when 4 
seconds had passed, For example, the number of acceleration waves obtained at the time of a 
walk (in the flow chart, this is written as "the buffer 1".) The number of acceleration waves 
obtained from the output signal of the body motion sensor 2 stored in the buffer 2 (in the flow 
chart, this is written as "the buffer 2".) It judges whether it has a relation that it is large or equal 
(step 15). When the relation that it is larger than the number of acceleration waves obtained 
from the output signal of the body motion sensor 2 by which the number of acceleration waves 
obtained from the output signal of the body motion sensor 1 stored in the buffer 1 is stored in the 
buffer 2, or equal is realized, the body motion sensor 1 is chosen as an operation shaft (step 16), 
and operation shaft judging processing is ended. When the relation that it is larger than the 
number of acceleration waves obtained from the output signal of the body motion sensor 2 by 
which the number of acceleration waves obtained from the output signal of the body motion 
sensor 1 stored in the buffer 1 is stored in the buffer 2, or equal is not realized, the body motion 
sensor 2 is chosen as an operation shaft (step 17), and operation shaft judging processing is 
ended. That is, the direction with many acceleration waves is chosen as an operation shaft. 
[0037] (Wave processing) Drawing 9 (a) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 1. 

[0038] It judges whether the acceleration wave acquired from the output signal of the body 
motion sensor 1 is already over the upper threshold with a flag (Thul) (step 21). If it is Thu 1= 0, 
if a judgment is repeated (step 22) and an upper threshold is exceeded until it exceeds an upper 
threshold, a flag (Thul) will be set to 1 (step 23), and it will progress to the judgment of a bottom 
threshold. On the other hand, if it is Thu 1= 1, it will progress to the judgment of a bottom 
threshold. Here, the judgment of whether the acceleration wave acquired from the output signal 
of the body motion sensor 1 exceeded the bottom threshold is repeated until an acceleration wave 
exceeds a bottom threshold (step 24), and if a bottom threshold is exceeded, an acceleration wave 
will judge whether it is 1 wave eye (step 25). For example, if it is the acceleration wave acquired 
at the time of a walk, 1 will be added to the value with which 1 wave eye was unconditionally 
stored in the buffer (step 27), and if it is after 2 wave eye It judges whether spacing with 1 wave 
front is in convention spacing (Ts default value min<= Ts and Ts<= Ts default value max) (step 
26), and if it is in convention spacing, 1 will be added to the value stored in the buffer (step 27). 
Then, a flag is set to 0 (Thul) (step 28), and it is repeated until an axial judgment timer passes 
for 4 seconds. Although drawing 8 (b) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 2, since the detail of processing is the same as that of 
drawing 8 (a), explanation is omitted. The judgment performed at step 26 is the meaning which 
eliminates signals other than the signal by walk from the output signal of a body motion sensor. 
[0039] Thus, since the Output of a body motion sensor suitable in software is taken out and 



15/20 



counting, such as the number of steps, is performed, without establishing separately the posture 
detection means of equipments, such as an angle sensor of a mechanism type, the tooth space 
and cost for a posture detection means become unnecessary. Therefore, low cost and a compact 
pedometer can be constituted. 

[0040] in addition, the equipment which detects and uses a body motion although this operation 

gestalt explains only the pedometer as body motion detection equipment it is - ****ing - the 

number of steps naturally what is changed into the index of an except is contained. 

[0041] (2nd operation gestalt) The 2nd operation gestalt of this invention is explained hereafter. 

Since it is the same as that of the 1st operation gestalt about the internal configuration of a 

pedometer, and the number processing of pedometers, only a different part is explained. 

[0042] With this operation gestalt, operation shaft judging processing is performed using the 

power value of an acceleration wave as analysis of an acceleration wave obtained at the time of a 

walk. 

[0043] (Operation shaft judging) Drawing 10 is a flow chart which shows the procedure of 
operation shaft judging processing. 

[0044] Since the processing to step 41 * step 44 is the same as that of the case where the number 
of acceleration waves shown in drawing 7 is used, explanation is omitted. 

[0045] The power value of an acceleration wave acquired from the body motion sensor 1 and the 
body motion sensor 2 when the operation shaft judging timer passed for 4 seconds (the square of 
a peak-to-peak value (maximum among the algebraic difference between the extremal value of 
the acceleration wave within the predetermined section) defines.), For example, the aggregate 
value (Pp(l)2+Pp(2)2+Pp(3) 2) (in drawing 9 , it is written as Ppl and Pp2) of the power value (2) 
of 3 waves of the beginning of the waves acquired in 4 seconds is compared (step 45). The one 
where the aggregate value of a power value is larger is chosen as an operation shaft as a result of 
a comparison (steps 46 and 47). Moreover, the magnitude of the absolute value of p-p may 
compare. 

[0046] (Wave processing) Drawing 11 (a) is a flow chart which shows the procedure of wave 
processing of the body motion sensor 1. 

[0047] First, it is the flow chart which shows the procedure of wave processing of the body motion 
sensor 1. 

[0048] It judges whether the acceleration wave acquired from the output signal of the body 
motion sensor 1 is already over the upper threshold with a flag (Thul) (step 51). If it is Thu 1= 0, 
if a judgment is repeated (step 52) and an upper threshold is exceeded until it exceeds an upper 
threshold, a flag (Thul) will be set to 1 (step 53), and it will judge whether it is 1 wave eye (step 
54). Here, if it is 1 wave eye, it will progress to the judgment of the bottom threshold of step 59, 
and if it is after 2 wave eye, it will judge whether spacing (Ts) with 1 wave front is in convention 
spacing (Ts default value min<= Ts and Ts<= Ts default value max) (step 55). If Ts is convention 
within the limits, 1 is added to the value stored in the buffer (step 56), and the power value (2) of 
an acceleration wave will be computed and it will add to the power value of a prewave form (step 
57). For example, only the first 3 waves acquired in 4 seconds are added to Ppl (step 57). On the 
other hand, when it is Thu 1= 1 in step 53, or as well as the case where a power value is added 
when it is 1 wave eye in step 54, it progresses to the judgment of a bottom threshold. Here, the 
judgment of whether the acceleration wave acquired from the output signal of the body motion 
sensor 1 exceeded the bottom threshold is repeated until an acceleration wave exceeds a bottom 
threshold (step 59), and it is repeated until it will set a flag to 0 (Thul) (step 60) and an axial 
judgment timer will pass for 4 seconds, if a bottom threshold is exceeded. Although drawing 11 
(b) is a flow chart which shows the procedure of wave processing of the body motion sensor 2, 
since the detail of processing is the same as that of drawing 11 (a), explanation is omitted. 
[0049] Although addition of a power value was made into the first aggregate value of 3 waves 
acquired in 4 seconds in above-mentioned processing, 2 waves or three waves or more are 
sufficient. Moreover, it is not necessary to use it from 1 wave eye. 

[0050] (3rd operation gestalt) The 3rd operation gestalt of this invention is explained hereafter. 
Since it is the same as that of the 1st operation gestalt about the internal configuration of a 
pedometer, and the number processing of pedometers, only a different part is explained. 
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[0051] With this operation gestalt, operation shaft judging processing is performed using the 
frequency analysis of an acceleration wave as analysis of an acceleration wave obtained at the 
time of a walk. 

[0052] (Operation shaft judging processing) Drawing 12 is a flow chart which shows the 

procedure of operation shaft judging processing. 

[0053] First, an operation shaft judging timer is started (step 71). 

[0054] Next, the Fourier transform of the acceleration wave acquired by the body motion sensor 
1 is carried out (step 72), and the Fourier transform of the acceleration wave acquired by the 
body motion sensor 2 is carried out (step 73). 

[0055] The example of the frequency distribution acquired by drawing 13 (a) and (b) by carrying 
out the Fourier transform of the acceleration wave acquired by the body motion sensor 1 and the 
body motion sensor 2, respectively is shown. As shown in drawing 13 (a), there is nothing, for 
example, a high peak (height Flmax) is seen in the location (Fl) which dispersion likes 
extremely as for frequency distribution of the body motion sensor 1 of an acceleration wave and 
which is 2Hz. As shown in drawing 13 (b), frequency distribution of the body motion sensor 2 of 
an acceleration wave varies, a low peak (height F2max) is in the location (F2) of 2.1Hz, and a 
lower peak exists in other frequencies. As for this example, the condition that the signal which 
the acceleration change by the body motion which should be detected in body motion sensor 1 
direction is detected, and includes an unnecessary vibration from which the body motion which 
should be detected in a body motion sensor 2-way differs is detected is shown. 
[0056] Next, an operation shaft judging timer repeats steps 72 and 73, for example until it judges 
whether 4 seconds passed (step 74) and passes 4 seconds in it. 

[0057] When the time check of an operation shaft judging timer passes 4 seconds, the value (all 
encompassing of an Flmax= power value) of a frequency (Fl) with the analysis result of an 
acceleration wave obtained from the body motion sensor 1 and the maximum peak and the 
maximum peak is detected (steps 75 and 76). Next, Fl judges whether it is the inside of a 
convention frequency range (step 77), and if it is outside a convention frequency range, the zero 
clear of the Flmax will be carried out (step 78). Here, normal frequency is set to 1Hz - 3Hz, for 
example. The value (all encompassing of an F2max= power value) of a frequency (F2) with the 
analysis result of an acceleration wave similarly obtained from the body motion sensor 2 and the 
maximum peak and the maximum peak is detected (steps 79 and 80), and F2 judges whether it is 
the inside of a convention frequency range (step 81). If F2 is in a convention frequency range, 
Flmax will judge whether it is 0 (step 82). At this time, if Flmax becomes zero, the body motion 
sensor 2 will be chosen as an operation shaft (step 85). On the other hand, if Flmax is not 0, it 
will judge whether it is Fl max>=F2max (step 83). Here, if it becomes Fl max>=F2max, the body 
motion sensor 1 will be chosen as an operation shaft (step 84). Moreover, if stepF2 is outside a 
convention frequency range in 81, Flmax will judge whether it is 0 (step 86). Here, if it is not 
Flmax=0, the body motion sensor 1 will be chosen as an operation shaft (step 84). If it is 
Flmax=0, the zero clear of the axial judgment timer will be carried out (step 87), and it returns 
to step 71, and an operation shaft judging is performed again. 

[0058] (4th operation gestalt) The 4th operation gestalt of this invention is explained hereafter. 
Since it is the same as that of the 1st operation gestalt about the internal configuration of a 
pedometer, and the number processing of pedometers, only a different part is explained. 
[0059] With this operation gestalt, operation shaft judging processing is performed using the 
pattern analysis of an acceleration wave as analysis of an acceleration wave obtained at the time 
of a walk. 

[0060] (Operation shaft judging processing) Drawing 14 is a flow chart which shows the 
procedure of operation shaft judging processing. 

[0061] First, an operation shaft judging timer is started (step 91). Next, the acceleration wave 
acquired from the body motion sensor 1 and the body motion sensor 2 is compared with a 
reference waveform (steps 92 and 93). For example, it asks for the reference waveform from the 
data collected beforehand, and it compares with the wave detected at the time of measurement. 
An operation shaft judging timer repeats steps 92 and 93, for example until it passes for 5 
seconds (step 94). If 5 seconds of a time check of an operation shaft judging timer pass, an 
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operation shaft will be chosen by the pattern-analysis result of an acceleration wave obtained in 
5 seconds. Here, it judges whether the acceleration wave [ error / with a reference waveform ] 
from the body motion sensor 1 is larger (step 95). If the acceleration wave [ error / with a 
reference waveform ] from the body motion sensor 1 is larger, the body motion sensor 2 will be 
chosen as an operation shaft (step 97), and if equal or the acceleration wave [ error / with a 
reference waveform ] from the body motion sensor 1 is smaller, the body motion sensor 1 will be 
chosen as an operation shaft (step 96). 

[0062] As an above-mentioned pattern analysis of an acceleration wave, you may compare with 
the reference waveform beforehand called for using the peak value of an acceleration wave, 
wave-like width of face, peak spacing (period), the crest in 1 wave, the number of troughs, etc., 
the stability of the appearance of a detection wave using said parameter may be used, and the 
wave-like pattern analysis using a cluster- analysis method etc. may be used, for example. 
[0063] (5th operation gestalt) The pedometer as body motion detection equipment which has a 
different body motion sensor from the above-mentioned operation gestalt as 5th operation gestalt 
is explained. Since the configuration of those other than a body motion sensor is the same as that 
of the 1st thru/or 4th operation gestalt, explanation is omitted. 

[0064] Drawing 15 (a) shows the body motion sensor 120 used for the body motion detection 
equipment concerning this operation gestalt. 

[0065] It is the acceleration sensor which outputs the signal with which the body motion sensor 
120 also changes according to the acceleration produced by the body motion. The body motion 
sensor 120 contains reed switch 120c which rocks the supporting point as a core, is prepared in 
the predetermined location near the rocking range of pendulum 120a by which it was equipped 
with magnet 120b at the tip, and pendulum 120a, becomes ON by contiguity of magnet 120b, and 
becomes off by alienation. The rocking range of a pendulum is regulated by the non-illustrated 
stopper. Moreover, pendulum 120a is constituted so that the pendulum rocked with energization 
means, such as a vine firewood spring, may return to a predetermined location. Pendulum 120a 
rocked with the acceleration which originates in a body motion and acts on a pendulum, and 
rocking of this pendulum 120a is changed and taken out to change of the electrical potential 
difference or current produced by 120c closing motion of the reed switch by contiguity of magnet 
120b. 

[0066] The output signal of the body motion sensor 120 serves as pulse shape, as shown in 
drawing 15 (b). Although the spacing Ts between pulses (l) is similarly defined as the 
acceleration wave shown in drawing 8 , pulse width is defined as Pp (l) here. By the body motion 
sensor 120, since, as for the magnitude of the acceleration by the body motion, the rocking 
include angle of pendulum 120a becomes large and the time amount to which magnet 120b is 
close to reed switch 120c becomes long, pulse width becomes large. For this reason, pulse width 
is defined as Pp. 

[0067] The operation shaft judging processing in the 1st operation gestalt is applicable also to 
the body motion sensor concerning this operation gestalt by making the number of acceleration 
waves into the number of pulse shape. 

[0068] Moreover, the operation shaft judging in the 2nd operation gestalt is applicable also to the 
body motion sensor concerning this operation gestalt by defining Pp as mentioned above. 
[0069] Moreover, since the operation shaft judging processing in the 3rd and 4th operation 
gestalten can perform same analysis processing also with pulse shape, it is applicable also to the 
body motion sensor concerning this operation gestalt. 

[0070] Although the above-mentioned body motion sensor 120 has detected rocking of a 
pendulum with the combination of a magnet and a lead sensor, the tip of a pendulum may form a 
photo interrupter, and may not be intermittent in an optical path with rocking of a pendulum, 
and it is not restricted to these configurations. 

[0071] (6th operation gestalt) The body motion detection equipment concerning the 6th operation 
gestalt of this invention is explained hereafter. With the output of a body motion sensor, the body 
motion detection equipment concerning this operation gestalt judges the posture of the body 
motion detection equipment freely carried or carried by the user, and, in addition to counting of 
the number of steps, or this, identifies walk gestalten, such as the Taira standpoint line, 
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stairway going up, and stairway going down, based on the posture. 

[0072] First, the principle which judges the posture of body motion detection equipment is 
explained. 

[0073] In drawing 16 , it explains using the body motion sensor 11 concerning the pedometer 
concerning the 1st operation gestalt, and the body motion sensor which has the same 
configuration. About a sign, the same sign as the body motion sensor 11 is used. The body motion 
sensor 11 is an acceleration sensor which outputs the signal which changes according to the 
acceleration which is equipped with detection section 11c which consists of a piezoelectric device 
formed on one field of tabular base material 11a, and weight lib formed in the edge, and is 
produced by the body motion. 

[0074] The condition that detection section 11c is located in the top face of base material 11a in 
the condition that detection section 11c is located in the inferior surface of tongue of base 
material 11a about direction of the body motion sensor 11 as shown in drawing 16 (a) as shown in 
the 1st sense and drawing 16 (b) is defined as the 2nd sense, the case where movement of the 
direction of an arrow head produces the wave displayed on the right-hand side of the body 
motion sensor 11 of drawing 16 (a) and (b) here - (" the sense of movement is the same 
irrespective of the sense of a body motion sensor.) - the acceleration wave outputted from the 
body motion sensor 11, respectively is shown. Since the methods of the deformation produced in 
a piezoelectric device differ according to whether detection section 11c is formed on which [ of 
base material 11a ] field even when the same movement arises, the waves outputted also differ. 
Therefore, if the acceleration wave outputted from the body motion sensor 11 arranged at the 1st 
sense shown in drawing 16 R> 6 (a) is made into a forward wave, from the body motion sensor 11 
arranged at the 2nd sense shown in drawing 16 (b), the reversed acceleration wave (cross-sea 
form) will be outputted. 

[0075] Therefore, if the pattern of an acceleration wave by various movements in the case of 
taking the posture in which body motion detection equipment (or body motion sensor) serves as 
criteria to a user or space is memorized beforehand, it will become possible to judge the posture 
of body motion detection equipment by comparing with the pattern of an acceleration wave at the 
time of a criteria posture the pattern of an acceleration wave outputted from a body motion 
sensor. That is, the posture of body motion detection equipment can be judged in software by 
data processing to the output signal from a body motion sensor, without having 
mechanism-equipment for a special posture judging. 

[0076] The block diagram of the body motion detection equipment 100 applied to this operation 
gestalt at drawing 17 is shown. About the same configuration as the 1st operation gestalt, 
explanation is omitted using the same sign. 

[0077] The signal acquired from the body motion sensors 111*114 with this operation gestalt is 
the posture judging section. 
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[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is the appearance perspective view of the pedometer concerning the 
operation gestalt of this invention. 

[Drawing 2l Drawing 2 is the top view of the pedometer concerning the operation gestalt of this 
invention. 

[Drawing 31 Drawing 3 is drawing showing arrangement of the body motion sensor in a 
pedometer. 

[Drawing 4] Drawing 4 is the block diagram showing the internal configuration of a pedometer. 
[Drawing 51 Drawing 5 is the block diagram of other pedometers. 

[Drawing 61 Drawing 6 is a flow chart which shows the procedure of the number processing of 
pedometers in a pedometer. 

[Drawing 71 Drawing 7 is a flow chart which shows the procedure of operation shaft judging 
processing. 

[Drawing 8] Drawing 8 is drawing showing the example of an acceleration wave acquired by the 
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body motion sensor. 

[Drawing 9] Drawing 9 is a flow chart which shows wave processing of a body motion sensor. 
[Drawing 101 Drawing 10 is a flow chart which shows the procedure of operation shaft judging 
processing. 

[Drawing 11] Drawing 11 is a flow chart which shows other wave processings of a body motion 
sensor. 

[Drawing 12] Drawing 12 is a flow chart which shows the procedure of other operation shaft 
judging processings. 

[Drawing 13] Drawing 13 is drawing showing the result of having carried out the Fourier 
transform of the acceleration wave of a body motion sensor. 

[Drawing 14] Drawing 14 is a flow chart which shows the procedure of other operation shaft 
judging processings. 

[Drawing 15] The configuration of the drawing 15 (a) body motion sensor is shown typically. 
Drawing 15 (b) is drawing showing the output signal of a body motion sensor. 
[Drawing 161 Drawing 16 (a) and (b) are drawings explaining the posture judging principle of 
body motion detection equipment. 

[Drawing 17] Drawing 17 is the block diagram showing the configuration of the body motion 
detection equipment concerning the 6th operation gestalt of this invention. 

[Drawing 18] Drawing 18 is a flow chart which shows the main procedure of the body motion 
detection processing in the body motion detection equipment concerning the 6th operation 
gestalt of this invention. 

[Drawing 19] Drawing 19 is a flow chart which shows the procedure of the posture judging 
processing in the body motion detection equipment concerning the 6th operation gestalt of this 
invention. 

[Drawing 20] Drawing 20 (a), (b), and (c) are drawings showing the example of arrangement of 
three body motion sensors. 

[Drawing 21] Drawing 21 (a) is drawing showing the body motion detection equipment in a 
criteria posture, and drawing 21 (b) is a graph which shows the output wave from each body 
motion sensor at the time of a criteria posture. 

[Drawing 22] Drawing 22 (a) is drawing showing the body motion detection equipment in other 
postures, and drawing 22 (b) is a graph which shows the output wave from each body motion 
sensor at the time of other postures. 

[Drawing 23] Drawing 23 (a) is drawing showing the body motion detection equipment in the 
posture of further others, and drawing 23 (b) is a graph which shows the output wave from each 
body motion sensor at the time of the posture of further others. 
[Description of Notations] 

1 Case 

2 LCD 

3 Configuration Switch 

4 Memory / ** Switch 

5 Display Circuit Changing Switch 

6 Reset Button 

10 Pedometer 

11 12 Body motion sensor 
111,112,113,114 Body motion sensor 
100 Body Motion Detection Equipment 

121 Posture Judging Section 

122 Body Motion Sensor A 

123 Body Motion Sensor B 

124 Body Motion Sensor C 
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